C eliac artery compression syndrome (CACS), also known as median arcuate ligament syndrome, is a rare cause of postprandial pain and weight loss. CACS occurs when the median arcuate ligament and the origin of the celiac artery are in abnormally close proximity. This may be due to an abnormally inferior insertion of the diaphragm or an abnormally superior origin of the celiac artery (1) . These anatomical anomalies may result in damage to the celiac nerve plexus or partial obstruction of blood flow through the celiac artery and its distributary vessels due to compression and tethering of the celiac artery during respiration.
In the pediatric patient, CACS has been associated with symptoms of weight loss, emesis and pain (2) . CACS has been diagnosed in a variety of patients four years of age and older, the majority of whom are female (2) . In some cases, the only clinical sign of CACS may be an abdominal bruit heard on systole (3). Imaging techniques including Doppler ultrasound (US), computed tomography (CT), magnetic resonance imaging (MRI) and selective catheter angiography can be used to identify the abnormality. Treatment involves surgical division of the median arcuate ligament and can now be performed using minimally invasive laparoscopic techniques.
CASE PRESENTATION
A case of a 17-year-old male patient who presented with a sixmonth history of severe, recurrent postprandial, periumbilical pain is described. The pain lasted 30 min to hours, and fear of eating led to a 16 kg weight loss. No nausea or vomiting was reported. Pain did not respond to over-the-counter analgesics. Typically, the patient had one to three formed stools per day. He denied extraintestinal manifestations of inflammatory bowel disease. The patient's medical history included quiescent reactive airway disease and idiopathic hereditary sensory neuropathy. His medications included carbamazepine, gabapentin, inhaled budesonide and a beta-2 adrenergic agonist (terbutaline). Abdominal and perianal examinations were unremarkable, with no audible bruit, masses or hepatosplenomegaly. Initial laboratory investigations revealed normal values for complete and differential blood counts, erythrocyte sedimentation rate, serum albumin, liver enzymes and amylase. Laboratory investigations revealed an antigliadin immunoglobulin (Ig) A level of 25 kU/L (normal lower than 20 kU/L), with normal tissue transglutaminase IgA. Upper gastrointestinal (GI) barium swallow with small bowel follow-through and abdominal US were normal. Endoscopy of the upper and lower GI tract was grossly normal and multiple biopsies revealed normal histology. The lack of evidence for celiac or inflammatory bowel disease led to additional imaging studies.
A focal stenosis at the origin of the celiac artery with poststenotic dilation was demonstrated by CT angiography (Figure 1 ). No other vascular abnormalities were seen. Radiographic selective catheter angiography revealed focal stenosis of the celiac artery, accentuated by expiration and improved on inspiration ( Figure 2 ). Doppler US also demonstrated celiac artery stenosis with poststenotic dilation, and increased blood flow on expiration and improvement on inspiration (Figure 3) .
Treatment of CACS in the present patient was surgical division of the median arcuate ligament by laparoscopic approach. Doppler US analysis of celiac artery flow was performed intraoperatively to ensure adequate decompression and was compared with postoperative superior mesenteric artery flow (Table 1) in four months. Four months after the operation, follow-up Doppler US studies demonstrated increased turbulence at the origin of the celiac artery, likely due to previous surgical interventions. The rate of blood flow through the celiac artery was now more comparable with that of the superior mesenteric artery.
DISCUSSION
CACS results from an aberrant position of the origin of the celiac artery or abnormal location of the median arcuate ligament. Signs may include pain, anorexia, nausea, vomiting and an abdominal bruit (4). However, whether the anatomical abnormality visible on imaging studies is responsible for symptoms is controversial (5) . Some have postulated that compression of the celiac artery by the median arcuate ligament may cause pain secondary to ischemia (6) . Others suggest that involvement of the celiac splanchnic nerve plexus results in neuropathic pain (7), which is of interest in the present case due to the patient's underlying neuropathy.
CACS is rarely encountered in pediatric patients and symptoms may mimic other more common disorders. In one case (8), a 15-year-old male patient was diagnosed with Helicobacter pylori infection, which was eradicated. However, pain persisted despite the absence of abnormalities on gastroscopy. Digital subtraction angiography revealed CACS. CACS has also been reported in a 16-year-old patient after surgical correction of Scheuermann kyphosis causing widespread ischemic necrosis in the upper GI tract (9) . In such cases, occlusion can lead to longterm damage of the celiac artery.
In the present case, CACS was visualized using CT angiography, Doppler US and selective catheter angiography. Doppler US provided a noninvasive technique to measure the rate of blood flow, enabling quantitative evaluation of celiac artery flow on inspiration and expiration, and comparison of flow rate before, during and after surgery. Additional diagnostic techniques that may be used to aid in the detection of CACS include MRI and angiography. Surgical release of the median arcuate ligament, performed by laparoscopic approach, is a safe alternative to laparotomy and was the therapy of choice in our case because it enabled better visualization of the abnormality (4). Other therapies have included transluminal dilation, stent placement and celiac artery bypass surgery (8) .
The prognosis of CACS is unknown. The correlation between symptoms and radiographic findings is difficult to determine, and it is not known whether it is possible to demonstrate resolution by radiographic findings and symptoms. One study (3) reported that 76% of patients had long-term success following median arcuate ligament division surgery. Some adult patients have reported the return of CACSassociated pain after several years (10); thus, surgery may not be curative.
CONCLUSION
Although CACS is rare, it should be considered in pediatric patients with postprandial abdominal pain and weight loss. Doppler US is an effective screening test and detailed imaging techniques such as CT, MRI and direct catheter angiography can also be used for diagnosis. Laparoscopic repair by division of the median arcuate ligament is the treatment of choice.
